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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce warp deformation of the entire 
piezoelectric actuator 20 based on the alternating pattern layers of 
individual electrode 24 and common electrode 25 at the time of laminating 
piezoelectric sheets. 

SOLUTION: Piezoelectric sheets 22, 21b, 21 d, 21f, 22 where an individual 
electrode 24 is formed on one wide face and piezoelectric sheets 21a. 21c, 
21 e, 21 g where a common electrode 25 and a dummy individual electrode 
26 are formed on one wide face are laminated alternately, a top sheet 23 is 
laminated on the surface thereof and surface electrodes 30. 31 are formed 
on the surface thereof. The common electrode 25 and the dummy 
individual electrode 26 are shifted alternately in the short side direction of 
the piezoelectric sheet for every other lamination such that the break 35 
between the common electrode 25 and the dummy individual electrode 26 
is located closely to one side edge thereof. 
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* NOTICES * 

Japan Patent 0££ice is not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The mold cavity plate equipped with two or more nozzles and the pressure room for every nozzle of this in 
the 1st direction seriate, It consists of an electrostrictive actuator which is made to carry out the laminating of the piezo- 
electric sheet in which the pattem of the drive electrode made to drive for said every pressure room was formed on the 
front face, and changes. In the piezo-electric formula Inkjet printer head which carries out a laminating and becomes 
said mold cavity plate about this piezo-electric actuator so that each drive electrode in the piezo-electric actuator 
concemed may correspond to each pressure room The break of the pattem of the drive electrode formed in the front face 
of each of said piezo-electric sheet The piezo-electric actuator in the piezo-electric type Inkjet printer head 
characterized by to have been able to shift suitably in said 1st direction of the piezo-electric sheet concemed, and the 
2nd direction which intersects perpendicularly, and having arranged in it for every other [ of the piezo-electric sheet 
which carries out a laminating ] sheet. 

[Claim 2] The piezo-electric sheet by which pattem formation was carried out so that the individual electrode 
corresponding to each pressure room of said drive electrodes might be prolonged along said 2nd direction, The piezo- 
electric sheet by which pattem formation was carried out so that the common electrode of said drive electrodes and a 
dummy individual electrode might be prolonged along said 2nd direction through a break The piezo-electric actuator in 
the piezo-electric formula ink jet printer head according to claim 1 characterized by having arranged by turns for every 
other [ of a laminating ] so that it may be located in a 1 side-edge side with the edge of said individual electrode and a 
dummy individual electrode parallel to the 1st direction of a piezo-electric sheet. 

[Claim 3] It is a piezo-electric actuator in the piezo-electric formula Inkjet printer head according to claim 2 
characterized by arranging the pattem of said common electrode at the central site of said 2nd direction of a piezo- 
electric sheet, and arranging the pattem of an individual electrode and a dummy individual electrode to the right-and-left 
edges-on-both-sides approach part of said 2nd direction of said piezo-electric sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the ink jet printer head of a piezo-electric formula, this invention relates to the electrostrictive 
actuator of the plate mold used for this printing drive, and relates to the configuration of the conraion electrode as a 
drive electrode for impressing driver voltage, and an individual electrode in more detail. 
[0002] 

[Description of the Prior Art] In the piezo-electric type ink jet printer head of the mold of the advanced technology on 
demand The mold cavity plate equipped with two or more nozzles and the pressure room for every nozzle of this as 
indicated by the specification of an application for patent No. 72678 [ 2000 to ], It consists of an electrostrictive actuator 
of the plate mold which carried out the laminating on both sides of the piezo-electric sheet (green sheet which consists 
of a ceramic ingredient) with the common electrode common to plane individual electrode and two or more adjoining 
pressure rooms which were formed for said every pressure room. What carried out the laminating of this electrostrictive 
actuator to said mold cavity plate so that the electrode according to each in the electrostrictive actuator concemed might 
correspond to each pressure room is indicated. In that case, it is the long side edge and the letter of parallel of a mold 
cavity plate, two or more nozzles were arranged in the center section of the shorter side (cross direction) seriate, and the 
pressure room corresponding to this is arranged in the direction of a long side on both sides across Chuo Line of the 
cross direction of a mold cavity plate seriate according to the shorter side edge and the letter of parallel of the mold 
cavity plate concemed. 

[0003] Therefore, as shown in drawing 9 and drawing 10 , the laminating of the piezo-electric sheets 103a, 103c, 103e, 
and 103g which have the individual electrode 101, and the piezo-electric sheets 103b, 103d, 103f, and 103h which have 
the common electrode 102 is carried out by turns. The individual electrode 101 in an electrostrictive actuator 100 faces 
across Chuo Line of the cross direction (shorter side) of a piezo-electric sheet. And on both sides It is arranged in the 
direction of a long side seriate in the shorter side edge and the letter of parallel of the piezo-electric sheet concemed. 
The conmion electrode 102 Ranging over Chuo Line of the cross direction (shorter side) of a piezo-electric sheet, it is 
formed in the part except the part near a pair of long side of a piezo-electric sheet in the shape of an abbreviation 
rectangle by plane view ranging over all the pressure rooms of said both sides. Furthermore, it was the thing which 
opens the side edge and break (spacing) 109 of a longitudinal direction of the common electrode 102 concemed in a 
piezo-electric sheets [ which have said common electrode 102 / 103b 103 d, 103f, and 103h ] fi-ont face and by which the 
dummy individual electrode 104 is formed in the same vertical location as said individual electrode radical 101. The 
dummy individual electrode 104 lessens change of the partial thickness at the time of carrying out the laminating of a 
piezo-electric sheet and the electrode, although it does not contribute to deformation of an electrostrictive actuator, in 
addition, in the fi"ont face of the top sheet 105 which is a piezo-electric sheet of the maximum upper layer The surface 
electrodes 106 and 107 linked to the terminal area of the flexible flat cable (not shown) for giving the impression signal 
fi-om an extemal circuit to the corresponding individual electrode 101 and the corresponding common electrode 102 are 
formed. The side-face electrode 108 for extending in the thickness direction of a piezo-electric sheet, and connecting 
electrically individual electrode 101 and dummy individual electrode 104 comrades in the same vertical location is 
formed in a pair of long side side face of a piezo-electric sheet (refer to drawing 10 ). 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, printing formation of an individual electrode or the common 
electrode is carried out with a conductive paste in the double width side of a piezo-electric sheet (green sheet) at the 
shape of a thin layer, and if it calcinates after carrying out the laminating of this piezo-electric sheet and pressing it, it 
will set in the vertical direction of a laminating. In principle, it is the hardest to contract the part of only a green sheet, 
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and more parts with the layer of an electrode contract. 

[0005] In the condition of having carried out the laminating of 103h and 105 for example, it is shown in drawing JO 
as - piezo-electric sheet of nine sheets 103a- For example, when the location of the break 109 of the pattem of the 
dummy individual electrode 104 and the pattem of the conmion electrode 102 makes the same the dimension LI from 
the long side edge of the piezo-electric sheet 103, In said break 109 part, if the vertical direction is seen from the center 
line (center line of the thickness direction of piezo-electric sheet 103e of the bottom to the 5 th sheet) 1 10 of the 
thickness of an electrostrictive actuator 100 In the upper half, it tums out that the bias of the consistency of the film of 
the polar zone (namely, electrical conducting material) has approached the center line side, and the bias is separated 
from a center line in the lower half side. For this reason, contraction in the part which is separated from the center line 
will curve the whole electrostrictive actuator, and curvature to which the layer of the both sides said whose break 109 
parts are pinched bends rapidly (a part for a bend is ) downward occurs in the electrostrictive actuator 100 in drawing 
10. 

[0006] When it was such, the magnitude of curvature was too large in bending rapidly and adhesion immobilization of 
one side of the double width side of an electrostrictive actuator was carried out with adhesives in the double width side 
of a mold cavity plate, it made it the crooked part that a clearance was made etc., and good immobilization was not 
completed, but there was a problem which the defect of the leakage of ink generates. 

[0007] This invention makes it a technical technical problem to offer the electrostrictive actuator of the plate mold 

which solved such a problem. 

[0008] 

[Means for Solving the Problem] In order to attain this technical technical problem, the electrostrictive actuator in the 
piezo-electric type ink jet printer head of invention according to claim 1 The mold cavity plate equipped with two or 
more nozzles and the pressure room for every nozzle of this in the 1st direction seriate, It consists of an electrostrictive 
actuator which is made to carry out the laminating of the piezo-electric sheet in which the pattem of the drive electrode 
made to drive for said every pressure room was formed on the front face, and changes. In tihe piezo-electric formula ink 
jet printer head which carries out a laminating and becomes said mold cavity plate about this piezo-electric actuator so 
that each drive electrode in the piezo-electric actuator concemed may correspond to each pressure room For every other 
[ of the piezo-electric sheet which carries out a laminating ] sheet, the break of the pattem of the drive electrode formed 
in the front face of each of said piezo-electric sheet can be suitably shifted in said 1st direction of the piezo-electric 
sheet concemed, and the 2nd direction which intersects perpendicularly, and is arranged in it. 

[0009] And invention according to claim 2 is set to the piezo-electric actuator in a piezo-electric type Inkjet printer head 
according to claim 1 . The piezo-electric sheet by which pattem formation was carried out so that the individual 
electrode corresponding to each pressure room of said drive electrodes might be prolonged along said 2nd direction, The 
piezo-electric sheet by which pattem formation was carried out so that the common electrode of said drive electrodes 
and a dummy individual electrode might be prolonged along said 2nd direction through a break It arranges by tums for 
every other [ of a laminating ] so that it may be located in a 1 side-edge side with the edge of said individual electrode 
and a dummy individual electrode parallel to the 1 st direction of a piezo-electric sheet. 

[0010] Moreover, in a piezo-electric actuator [ in / in invention according to claim 3 / a piezo-electric type ink jet printer 
head according to claim 2 ], the pattem of said common electrode is arranged at the central site of said 2nd direction of a 
piezo-electric sheet, and the pattem of an individual electrode and a dummy individual electrode is arranged to the right- 
and-left edges-on-both-sides approach part of said 2nd direction of said piezo-electric sheet. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained about a drawing. 
DrawmgJ_ , drawing 7 , and d rawin g 8 show the piezo-electric formula ink jet printer head by the gestalt of operation of 
this invention. In these drawings, the flexible flat cable 40 shall be piled up and joined to the top face of the 
electrostrictive actuator 20 of the plate mold by which a laminating is carried out to the mold cavity plate 10 made from 
a metal plate with adhesives for connection with an external instrument, and ink shall place the regurgitation upside 
down from the nozzle by which opening was carried out to the inferior-surface-of-tongue side of the mold cavity plate 
10 of the lowest layer. 

[0012] Said mold cavity plate 10 is constituted as shown in drawin g 3 and drawing 4 . That is, it is the structure which 
carried out the laminating of the thin metal plate of five sheets of the manifold plate 12 of 1 1 or 2 nozzle plates, the 
spacer plate 13, and a base plate 14. The nozzle 15 for ink jet of the diameter of minute is formed in said nozzle plate 1 1 
in the shape of [ of two trains ] staggered arrangement along the 1st direction (the direction of a long side) in the nozzle 
plate 1 1 concemed. That is, along with two datum lines 11a and 1 lb parallel to said 1st direction of a nozzle plate 11, 
many nozzles 15 are drilled by the alternate array at spacing of the minute pitch P. The ink paths 12a and 12b are drilled 
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by said two manifold plates 12 so that it may extend along with the both sides of the train of said nozzle 15. However, it 
dents and ink path 12b in the bottom manifold plate 12 which meets a nozzle plate 1 1 is formed so that it may open only 
to the manifold plate 12 up side concemed (refer to drawin g 4 ). These ink paths 12a and 12b have structure sealed by 
the laminating of said spacer plate 13 to the upper manifold plate 12. Moreover, many of the pressure room 16 of the 
narrow width prolonged in the 2nd direction (the direction of a shorter side) which intersects perpendicularly with said 
base plate 14 to the center line along the long side (said 1st direction) is drilled. And if the longitudinal datum lines 14a 
and 14b of the letter of parallel are set up on right-and-left both sides on both sides of said center line Tip 16a of the 
pressure room 16 on the left of said center line is located on longitudinal datum-line 14a of said left-hand side. 
Conversely, since tip 16a of the pressure room 16 on the right of said longitudinal center line is located on longitudinal 
datiun-line 14b of said right-hand side and tip 16a of the pressure room 16 of these right and left is arranged by turns 
The pressure room 16 of right-and-left both sides will be arranged by turns so that it may extend to hard flow mutually 
altemately. 

[0013] Tip 16a of each of this pressure room 16 is open for free passage through the through tube 17 of the diameter of 
minute currently drilled by the nozzle 1 5 of said alternate array in said nozzle plate 1 1 in the alternate array as well as 
said spacer plate 13 and both the manifolds plate 12. On the other hand, other end 16b of each of said pressure room 16 
is open for free passage through the through tube 18 drilled in the right-and-left both-sides part in said spacer plate 13 to 
the ink paths 12a and 12b in said both manifolds plate 12. In addition, as shown in drawing 4 , it dents and said other 
end 16b is formed so that opening may be carried out only to the inferior-surface-of-tongue side of a base plate 14. 
Moreover, the filter 29 for the dust removal in the ink supplied to the top face of feed-holes 19a drilled in the end 
section of the base plate 14 of the maximum upper layer from the upper ink tank is stretched. 

[0014] By this the ink which flowed in said ink path 12a and 12b from the feed holes 19a and 19b of drilling in the end 
section of said said base plate 14 and the spacer plate 13 After being distributed in said each pressure room 16 through 
said each through tube 18 from this ink path 12a, it passes along said through tube 17, and has the composition of 
resulting in the nozzle 15 corresponding to the pressure room 16 concemed from the inside of each of tiiis pressure 
room 16. 

[0015] On the other hand, said electrostrictive actuator 20 is the structure which carried out the laminating of the piezo- 
electric sheets 21a, 21b, 21c, 2 Id, 21 e, 2 If, 21 g, 22, and 23 of nine sheets, as shown in drawing 5 and drawing 6 . It 
counts upwards from the piezo-electric sheet 22 of the bottom, and it among said each piezo-electric sheet. In the top 
face (double width side) of the odd-numbered piezo-electric sheets 21b, 2 Id, and 21 f For every part of each pressure 
room 16 in said mold cavity plate 10, the individual electrode 24 of a narrow width was formed in seriate along the 1st 
direction (the direction of a long side), and the electrode 24 according to each is prolonged to near the edge section of 
the long side of each piezo-electric sheet along said 1st direction and the 2nd direction which intersects perpendicularly. 
[0016] The common common electrode 25 is formed in the piezo-electric sheets [ of an even level eye / 21a, 21c, 21e, 
and 21g ] top face (double width side) from the bottom to two or more pressure rooms 16. 

[0017] In the operation gestalt, the width-of-face dimension of the electrode 24 according to each [ said ] is set as wrap 
extent in the double width section in the plane view in the corresponding pressure room 16 so that he can understand 
from drawing 4 and drawing 5 . 

[0018] Since the pressure room 16 is arranged by 2 seriate along said 1st direction (long side) by the center-section side 
of the shorter side of the aforementioned base plate 14, on the other hand, said common electrode 25 While being 
formed in plain-view substantially rectangle-shaped [ which is prolonged along a long side in the center of the piezo- 
electric sheets / of an even level eye / 21a, 21c, 21 e, and 21g / direction of a shorter side ] so that the pressure rooms 16 
and 16 of the two trains may be covered in one Near the edge section of a pair of piezo-electric sheets [ of this even 
level eye / 21a,21c, 21e, and 21 g ] shorter side, the drawer sections 25a and 25a of the edge section concemed mosfly 
prolonged covering an overall length are formed in one. 

[0019] and the vertical location (corresponding location) same in the part in which it is a front face near the edge section 
of a pair of piezo-electric sheets [ of said even level eye / 21a, 21c, 21 e, and 21 g ] long side, and said conunon electrode 
25 is not formed as the electrode 24 according to each [ said ] ~ the individual electrode 24 concemed and abbreviation 
- the dummy individual electrode 26 with short die length is formed with the same width-of-face dimension. In this 
case, as shown in drawi ng 5 and drawin g 6 , the edge of each dummy individual electrode 26 is separated as there is a 
break 35 of a proper clearance dimension (Al) to the side edge of the 1st direction of said common electrode 25 
(direction along a long side). And the die length in every other one of the layer of the dummy individual electrode 26 is 
set as merits and demerits like L2 and L3 (<L2), and the location of the break 35 of the pattern of the edge of the 
dummy individual electrode 26 and the side edge of the common electrode 25 can be shifted every other [ of the 
laminating of a piezo-electric sheet ] sheet in the 2nd direction of the piezo-electric sheet concemed (the direction of a 
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shorter side). 

[0020] With an operation gestalt, from the bottom, the die length L2 of the dummy individual electrode 26 in the 2nd 
layer (piezo-electric sheet 21a) and the 6th layer (piezo-electric sheet 21e) is set up so that only the clearance dimension 
a 1 may become long from the die length L3 of the dummy individual electrode 26 in the 4th layer (piezo-electric sheet 
21c) and the 8th layer (piezo-electric sheet 21g). 

[0021] Thus, while the width of face of the break 35 of the pattern of the edge of the dummy individual electrode 26 in 
the 2nd direction (cross direction) of as the electrostrictive actuator 20 whole and the side edge of the common electrode 
25 becomes large with 2xAl by constituting Since the bias in the 2nd direction of the consistency of the electrode layer 
of the thickness direction as the electrostrictive actuator 20 whole in the 35 breaks concerned decreases It is small, and 
the curvature (curvature which serves as upward convex in part of said break 35) deformation of the cross direction (the 
2nd direction) of the electrostrictive actuator 20 after calcinating at a back process is not what bent at the sudden include 
angle, either, and is made also as for the curvature to what curved quietly in the big radius. Consequently, when 
adhesion immobilization of the electrostrictive actuator 20 is carried out at the mold cavity plate 10, the clearance 
(space) between the adhesion side does not occur, but the effectiveness that the defect of tiie ink leakage by the 
condition of having become a product as an ink jet can be prevented is done so. Moreover, in said adhesion process, the 
effectiveness that the adhesion pressure which pushes both is also made to a low load is done so so that the double width 
side (adhesion side) of an electrostrictive actuator 20 and the mold cavity plate 10 may become flat. 
[0022] On the other hand, it counts upwards from the piezo-electric sheet 22 of the bottom, and it, and the dummy 
conmion electrode 27 is formed in the location (the edge section of a pair of shorter side of a piezo-electric sheet the 
same vertical location, near) corresponding to said drawer sections 25a and 25a among the top faces (double width side) 
of the odd-numbered piezo-electric sheets 21b, 2 Id, and 21 f 

[0023] Along with the edge section of the long side, the surface electrode 30 to each of the electrode 24 according to 
each [ said ] and the surface electrode 3 1 to said conmion electrode 25 are formed in the top face of the top sheet 23 of 
said maximum upper case. 

[0024] Furthermore, except for the piezo-electric sheet 22 of said bottom, a through hole 32 is drilled in all other piezo- 
electric sheets 21a, 21b, 21c, 21d, 21e, 21f, and 21g and top sheets 23 so that the dummy individual electrode 26 may be 
mutually open for free passage in the individual electrode 24 list of said each surface electrode 30 and the location (the 
same vertical location) corresponding to it. Similarly, it is said at least one surface electrode 31 (with an operation 
gestalt). So that the surface electrode 31 of the location of four comers of the top sheet 23, the common electrode 25 of 
the location (the same vertical location) corresponding to it, or its drawer section 25a may be mutually open for free 
passage Drill a through hole 33 and a through hole 32 and the conductive ingredient with which it filled up in 33 are 
minded. It constitutes as individual electrode 24 comrades of each class and it, and the corresponding surface electrode 
30 of a location are connected electrically, and it constitutes as common electrode 25 comrades of each class and it, and 
the corresponding surface electrode 3 1 of a location are similarly connected electrically. 

[0025] The electrostrictive actuator 20 of a configuration of having described above is manufactured by approach which 
is described below. That is, corresponding to two or more individual electrodes 24 and the location in which it throws 
away into and the dummy conmion electrode 27 as an electrode of a pattern is formed, a through hole 32 is beforehand 
drilled in the part of each piezo-electric sheet among the front faces of the 1st material sheet (ceramic green sheet) 
which arranges the plurality of the piezo-electric sheets 21b, 2 Id, 2 If, and 22 in said one electrostrictive actuator 20 in 
in the shape of a matrix, and it comes to unify. Similarly, corresponding to two or more common electrodes 25 and the 
location in which it throws away into and the dunraiy individual electrode 26 as an electrode of a pattern is formed, a 
through hole 33 is beforehand drilled in the part of each piezo-electric sheet among the front faces of the 2nd material 
sheet (ceramic green sheet) which arranges piezo-electric sheets [ 21a 21c, 21 e, and 21 g ] plurality in in the shape of a 
matrix, and it comes to unify. Furthermore, through holes 32 and 33 are drilled in the part of the top sheet 23 like the 
above to the location in which two or more surface electrodes 30 and 3 1 are formed among the front faces of the 3rd 
material sheet (ceramic green sheet) which arranges the plurality of the top sheet 23 in the shape of a matrix, and it 
comes to unify. 

[0026] On the front face of each piezo-electric sheets 21b, 2 Id, 2 If, and 22, and the individual electrode 24 and the 
dummy common electrode 27 If the common electrode 25 and the dummy individual electrode 26 are formed in a piezo- 
electric sheets [ 21a, 21c, 21 e, and 21 g ] front face by screen-stencil of conductive paste on the front face of the top 
sheet 23, respectively, the part of surface electrodes 30 and 31 Since it has penetrated to the vertical double width side 
of the 1st and 2nd material sheet, said conductive paste permeates also into each through hole 32 and 33, and ****** of 
said each through holes 32 and 33 becomes possible in respect of the upper and lower sides of a sheet by each electrode 
section through these each through holes 32 and 33. Subsequently, after drying each green sheet, a laminating is carried 
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out, and it unifies by subsequently to the direction of a laminating pressing, and is made the layered product of one 
sheet. It calcinates after that. 

[0027] the piezo-electric sheet 21 of two or more sheets and top sheet by which the laminating was carried out by this 
up and down — the upper and lower sides - said individual electrode 24 and the dummy individual electrode 26 of the 
same location are electrically connected with the part of a surface electrode 30 ~ it will carry out and will connect as 
electrically [ it is the same and / the common electrode 25 of two or more upper and lower sides, and the dummy 
common electrode 27 ] as the part of a surface electrode 3 1 (refer to drawing 6 ). 

[0028] And to said mold cavity plate 10, laminating immobilization of the electrostrictive actuator 20 of such a plate 
mold of a configuration is carried out so that the electrode 24 according to each in the electrostrictive actuator 20 
concerned may correspond to each of each pressure room 16 in said mold cavity plate 10 (refer to drawing 1 and 
drawing 7 ). Moreover, various kinds of circuit patterns (not shown) in this flexible flat cable 40 are electrically joined 
to said each surface electrodes 30 and 3 1 by the fi"ont face of the top in this electrostrictive actuator 20 by said flexible 
flat cable's 40 piHng up and pressing it. 

[0029] In this configuration, by impressing an electrical potential difference between the individual electrode 24 of 
arbitration, and the common electrode 25 among the electrodes 24 according to each in said electrostrictive actuator 20 
By distortion of the direction of a laminating by piezo-electricity occurring into the part of the individual electrode 24 
which impressed said electrical potential difference among the piezo-electric sheets 21 and 22, and reducing the content 
volume of the pressure room 16 corresponding to the electrode 24 according to each [ said ] to it by this distortion The 
ink in this pressure room 16 blows off fi'om a nozzle 15 liquid drop-hke, and predetermined printing is performed (refer 
to drawin g 8 ). 

[0030] In the electrostrictive actuator 20 of said configuration While individual electrode 24 comrades and common 
electrode 25 comrades which were formed in the fi-ont face of each piezo-electric sheet through the through holes 32 and 
33 which penetrate the double width side of the piezo-electric sheet by which the laminating is carried out in the 
thickness direction are electrically connectable Are electrically connectable also with the surface electrodes 30 and 31 
formed in the fi*ont face of the top sheet 23. Like before So that individual electrode 24 comrades and common electrode 
25 comrades may be electrically connected on the periphery side face of the thickness direction of an electrostrictive 
actuator 20 The effectiveness that lack of the current carrying part of individual electrode 24 comrades resulting fi-om a 
handler or a fixture contacting during manufacture of an electrostrictive actuator 20 and the assembly of this 
electrostrictive actuator 20 or common electrode 25 comrades is lost compared with the case where a side-face electrode 
is formed is done so. 

[003 1] And since said through holes 32 and 33 are not formed, even if the mold cavity plate 10 is constituted from 
conductive ingredients (for example, 42% nickel alloy steel etc.) by the piezo-electric sheet 22 used as the contact 
surface of an electrostrictive actuator 20 and the mold cavity plate 10, on it, a possibility that the individual electrode 24 
and the common electrode 25 of the lowest layer may contact electrically to the front face of the mold cavity plate 10 
completely disappears. Moreover, since through holes 32 and 33 do not exist in the piezo-electric sheet 22 contiguous to 
said mold cavity plate 10, even if the individual electrode 24 and the common electrode 25 are in the location which 
laps with the pressure room 16 in the vertical direction, the electric short pass with the water color ink in the pressure 
room 16 is not generated. 

[0032] Consequently, there is no constraint in the installation location of the through holes 32 and 33 in an 
electrostrictive actuator 20, and the effectiveness that the degree of fi'eedom of a design improves also does so. 
[0033] The individual electrode 24 and the common electrode 25 the place which is what is formed in the layer in every 
other one of the piezo-electric sheet 21 like this operation gestalt The dummy individual electrode 26 is formed in the 
piezo-electric sheet between the up-and-down individual electrodes 24. Similarly the dummy common electrode 27 is 
formed in the piezo-electric sheet between the up-and-down common electrodes 25. By forming, respectively, the 
through hole 33 which opens for free passage a through hole 32 and the common electrode 25 which open these dummy 
individual electrodes 26 and individual electrodes 24 for fi-ee passage, and the dummy common electrode 27 The 
remarkable effectiveness that electrical installation of individual electrode 24 comrades of the vertical direction or 
common electrode 25 comrades can be certainly performed through each through holes 32 and 33 of the dununy 
individual electrode 26 or the dummy common electrode 27 is done so. 

[0034] Moreover, although irregularity is produced when there are not the dummy individual electrode 26 and the 
dummy common electrode 27, and the laminating of the piezo-electric sheet is carried out, change of thickness can be 
lessened because there are two electrodes 26 and 27. 

[0035] In addition, with an operation gestalt, the thickness of one piezo-electric sheet is 30 micrometers, and the 
electrical conducting materiaJ concerned can permeate into each through hole 32 and 33 by spreading of the electrical 
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conducting material at the time of formation (the thickness of an electrode layer is 5 micrometers of abbreviation) of the 
individual electrode 24, the common electrode 25, and surface electrodes 30 and 31 (restoration). When the thickness of 
one sheet of a piezo-electric sheet is thick, permeation (restoration) of the electrical conducting material into a through 
hole can be ensured by suction of the air from the background of a spreading side after spreading of said electrode 
(electric conduction) ingredient. 

[0036] Moreover, you may make it form a metal deposit in the front face of each of said surface electrodes 30 and 3 1 by 
being immersed into plating liquid, energizing the layered product of said electrostrictive actuator through the electrode 
pattern of a narrow width to each surface electrodes 30 and 3 1 in this condition, and performing electroplating. A gold 
plate layer is formed on it by making a nickel-plating layer into a substrate, and a metal deposit can improve sharply the 
electric junction nature to said each surface electrodes 30 and 31 of each circuit pattern in said flexible flat cable 40 by 
formation of this metal deposit. 

[0037] In addition, so that the piezo-electric sheet of the lowest layer which has the conmion electrode 25 may meet the 
base sheet 14 in the cavity sheet 10 in this invention It cannot be overemphasized that it is applicable also to what 
changed built-up sequence with the layer of the layer of the individual electrode 24 and the common electrode 25. 
Moreover, change to said through hole and a side- face electrode is formed in the side face (side face which intersects 
perpendicularly with the double width side in which surface electrodes 30 and 3 1 are formed) of the layered product of 
an electrostrictive actuator. While a surface electrode 30 carries out electrical installation of said individual electrode 24 
comrades and the dummy individual electrode 26 comrades through said side-face electrode A surface electrode 31 may 
be applied to what was constituted so that electrical installation of said common electrode 25 comrades and the dummy 
common electrode 27 comrades might be carried out through the side-face electrode of another part. In that case, the 
depression slot which exposes said each drive electrodes (a common electrode, individual electrode, etc.) at least may be 
established in the side face which intersects perpendicularly with a. table **** front face among said piezo-electric 
actuators, and the side-face electrode which flows electrically in this depression Mizouchi at said drive electrode may be 
formed. 

[0038] Furthermore, this invention is applicable also to what made said 1st direction the direction which meets the 
shorter side of an electrostrictive actuator 20, and made the 2nd direction the direction along a long side. 
[0039] 

[Function and Effect of the Invention] As explained above, the electrostrictive actuator in the piezo-electric type ink jet 
printer head of invention according to claim 1 The mold cavity plate equipped with two or more nozzles and the 
pressure room for every nozzle of this in the 1st direction seriate. It consists of an electrostrictive actuator which is made 
to carry out the laminating of the piezo-electric sheet in which the pattern of the drive electrode made to drive for said 
every pressure room was formed on the front face, and changes. In the piezo-electric formula ink jet printer head which 
carries out a laminating and becomes said mold cavity plate about this piezo-electric actuator so that each drive 
electrode in the piezo-electric actuator concemed may correspond to each pressure room For every other [ of the piezo- 
electric sheet which carries out a laminating ] sheet, the break of the pattern of the drive electrode formed in the front 
face of each of said piezo-electric sheet can be suitably shifted in said 1st direction of the piezo-electric sheet concemed, 
and the 2nd direction which intersects perpendicularly, and is arranged in it. 

[0040] Thus, since the width of face of the break of the pattern of a drive electrode shifts in the 2nd direction as the 
whole electrostrictive actuator by constituting and a bias decreases in the 2nd direction of the consistency of the 
electrode layer of the thickness direction as the whole electrostrictive actuator in the break part concemed, curvature 
deformation of the 2nd direction of the electrostrictive actuator after calcinating at a back process is also made to what 
curved small and quietly. Consequently, when adhesion inmiobilization of the electrostrictive actuator is carried out at a 
mold cavity plate, the clearance (space) between the adhesion side does not occur, but the effectiveness that the defect 
of the ink leakage by the condition of having become a product as an Inkjet can be prevented is done so. Moreover, in 
said adhesion process, the effectiveness that the adhesion pressure which pushes both is also made to a low load is done 
so so that the double width side (adhesion side) of an electrostrictive actuator and a mold cavity plate may become flat. 
[0041] And invention according to claim 2 is set to the piezo-electric actuator in a piezo-electric type ink jet printer head 
according to claim 1 . The piezo-electric sheet by which pattem formation was carried out so that the individual 
electrode corresponding to each pressure room of said drive electrodes might be prolonged along said 2nd direction, The 
piezo-electric sheet by which pattem formation was carried out so that the conmion electrode of said drive electrodes 
and a dunraiy individual electrode might be prolonged along said 2nd direction through a break It arranges by turns for 
every other [ of a laminating ] so that it may be located in a 1 side-edge side with the edge of said individual electrode 
and a dummy individual electrode parallel to the 1st direction of a piezo-electric sheet. 

[0042] Therefore, while change of the thickness when carrying out the laminating of the piezo-electric sheet can be 
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lessened because there is a dummy individual electrode, by shifting a break as mentioned above, distance of the 
consistency of an electrode layer can be lessened and the same effectiveness as invention according to claim 1 is done 
so. 

[0043] Moreover, in a piezo-electric actuator [ in / in invention according to claim 3 / a piezo-electric type Inkjet printer 
head according to claim 2 ], the pattem of said common electrode is arranged at the central site of said 2nd direction of a 
piezo-electric sheet, and the pattem of an individual electrode and a dummy individual electrode is arranged to the right- 
and-left edges-on-both-sides approach part of said 2nd direction of said piezo-electric sheet. By this configuration, by 
the electrostrictive actuator which has the individual electrode of two trains, although it generates by the right-and-left 
edges-on-both-sides approach part of said 2nd direction of the piezo-electric sheet concerned, curvature deformation of 
the 2nd direction can make that deformation small, and can do so claim 1 and the same effectiveness as invention 
according to claim 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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21d, 21e. 21f, 2 1 sth^y Zfi^— h 2 3 t 

«riH^«ffias3 0 ^nic*fjtv-r-&fi!:ffi (i^ 

CiTfi^B) ©<lS'JiB8i2 4Ml/ic^^S-WJM2 6 



(5) 

7 

1) ^ntcm-r^teB (i^i;±T{4«) ©n^:> 

5 7iMl4-f-©BI#ttlbai2 5 ad^SVMzajlT-S 

!?ij«ii2 4i^±s.y:^ni:*fjtr>r^^i«®^®«ffi3 0 

«S3 1 i**«ae«JtcgEiK$nTViSJ;'5tC^^fS'b 10 
[0 0 2 5] Strf5b;t«^©JE«7i75^zLX-iS'2 0 

— ::)OJEmTi^^^X-r5' 2 0 }C*5tt^£Em->- h 2 1 

b. 2 Id, 2 1 f , 2 2 (Dm^m^-^ h y ^ 7.mz 

<fflrora«ffi2 4 f&T/l^ — X^mStUTOiS^S 

-ji3 2^mm.T^. mmz, ji«->-h2ia. 21 20 

c. 2 1e. 2 1 e<Dm^m^-7h^Jyi7Xmzm.^X 

—mtV'Cf£^m2mmi'-h (■t7 5-;/i^^^U->-> 
-h) (D^M®p-&*JI«->- h-wemtC. tt^fflOU 
^:>«fll2 5i;. JST/ltJ'-^OWeiibTCDyS— fli 
31m® 2 6 ^min?>i<Lm\Z^!tsVX^ib7.)U—7i^—)V 3 

3 ©?gfcfli^&-7 h 'J ■;/ i^XttJCM'^T— tt^ftbTnc^^ 
33tS*ir->— h ("fe^S'^^J^ifiJ — h) O«®C0p 

*. h y h 2 3 CD^Rlf tC. ^scfirosMms 3 0 , 

3 1 ^^lt-5fi:«JC*tbT7.JU-3t;-;i'3 2. 3 3 5:^ 30 

[0 0 2 6] ^E-bT, #JEfi->-h2 1 b. 2 1 d, 2 

1 f > 2 2©«ffitC<HSiJ««l2 4S;at^5-n^:>fi;^ 

2 7 jEttv— h21a, 21c, 21e, 21gCC) 
^®lca^:>«g2 5Ry:^'5-fliS"JmS2 6*, h «;/ 

h 2 3 (D^ffilcSSma 3 0.31 ©®mSr. 

t. StrlB^7>JU-*:-JV3 2. 3 3 ^1. ^2^** 

ji-sa. 3 3i*i»c'b«tr8Si!i€'^-:^ h*«iiAb, 40 

Jl/-*-;l'3 2. 3 S^r^LT^mMaJ^J-Tv— h©± 

T— ^{tuT. -^(ommmz-r^. ^omi^isit^o 
[0 0 2 7] z.n\z^K). ±T\zmm-^nrzm^^(^B 

h 2 lib yy->- h ■h«±Tl5|U<)ifico|(FlBfla 

)3ij«ffi2 4Ruys.-m^^mm2 eji^^Mmffis o©fs 

mM2 5RU^^^5-3^:>m«S2 7*^^®«® 3 1 ©® 

mtm^wz&m.^n^^t\zu^ me^m) . so 
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[0 0 2 8] ^LT, z.(o^'^ti.mm(D-:/u-hm<Dm 

HT^^^iX-^' 2 OlS, mm=¥^\i^^-:/]y-h 1 
OICMLT. ^KiEtt7'i7 5^3.X-^'2 OlCiitt^^ffl 
SiJ«:ei2 4 5&^tfIIB=^i't:'T-'f-yU-h 1 OtC:feltS^ 
Rt)^ 1 6 JC*fjr>-r-5 J: -5 1' WSH5t $ tlS (0 
1, E17#M) . ^fc, C©ffitt75'5"iX-^2 OlC 

:/;U4 0d<«^aJ¥j£$ni>j:<htcJ;t). c:®7^^->:/ 

h^r-:;r;|/4 0{Ci5lt-5#a©BHi69/1^-> 

(Eis^-a-T) itrfa^SiBttfi83 0, 3 itc«^Mic 
[0 0 2 9] ;i(Dmmzis\,^x. ttfiBJEmTi'^iX- 

^20 lC*5lt^)^®SiJ«Si2 4®-5-&ffiji®<l»Jttg2 

4t. a^:>ltffi2 5 icoffltcWJESrETiiD-r^^tlcJ; 
0,JE«->-h21, 2 2©-5-S«aEmffi^TOaLfc<l 

cicDS*-JcTI?rE«-WJ««i2 4 t*f;«;-r*JI:'j^ 

[0 0 3 0] tfJf2fl5fi£CDJE«Ti'^3.X-i? 2 0 lC4oVi 

«ilT-5X;P-j}^-;i/ 3 2, 3 3 Sr:^^LT^£E«->- h 
o*®lcjgfiK$nfcWJtt€i2 4ra±-?»zi^>«®2 5 

|SI±^£«MMtCj^ii*T€^<i:^t(th -;/y->-h2 3 0« 
ffitC?^i«Snfc^®fi|S3 0.3 1 \Zhn^ffHZ^I^X 
^^<DT'$>-z>T, '^moy^oiz, &M.7i7=}^^:ii—^2 

o<Dm^:f5t^(o9\-mmmzxm'&\nM2 An±'^^=^> 

mM2 sm±^n.mm\z^mt^^o\z. mmnm^^ 

lS.Vt:.M^\Zit^X. mn.7i7^=LX.-i' 2 0(Dmt^ 
tjiv C:®JE«7i75^a.X— 3^2 0Oiia*5iT«f tC, A 

2 4iwi±^n^>m®2 5ra±o#«apcD^^m*i/i<;a: 

[0 0 3 1] bTi^t), BE«7i7 5^aX-^'2 Oi:=^1rtf 
h 1 0 t®^«®t;^c-5£E«->- h 2 2 IC 

«. tfrlEX;U-7f:— ;U3 2, 3 3f)miiSL-^nx\^^ti.K^i)-^ 

ib. =bmrYf5"^-:/^-h 1 o*i#«tt**J^ 

TJl©WJ«ffi2 4-^n^>m®2 5*^'^r^ t•5^^•-:/ 
l^-h 1 OOaffitC*fLT«^6<JlCg^M-r^*5^n*i^ 
<;5:<;»ic^. Sfc. tulS^^ h'T^^" -yix- h 1 0 
gjf h 2 2 tc;^;V-7j^-Jl/ 3 2, 3 3 ifi^tE 

VU^'-^t^io. JE:^^ 1 6 iiT^I^ITttfiS-BiSJciBSiJ 
©882 4^=r^>ffiS2 57S^$)-pTfc. JE:*?^ 1 61*3© 

[0 0 3 2] iE-©iS«, JE«7i'5=-:iX-^'2 0 JC*itt 
S7.JI/-*-;P3 2. 3 3©^ffieBt3$lJm^7^:<S:f^ 
® g ft«A^lBl±T^ 1 -5 tj^-r-s o 

[0 0 3 3] mmM2 4'^=i'e>mU2 5«ffi«->- 



) 
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ir^^s-n^ >fl;ffi2 7 i^aji-r-si-STST^^iz-^- 
2 4m±hv<\t:3=E>mm2 5m±<Dmm.mi^mi)^y 
z-m9\n.m2 e^rzuys.-a=i:>mM2 7©^7.;u lo 

[0 0 3 4] ^5— llSim@2 6. ^5-n^> 
$•±1;^*^', M«S2 6. 2 7*?a&SC:<i:-T?;?$©^{t 

[0 0 3 51 f3.i3. mmmWtT\t. mmz^—h n^om 

$*^3 0 ximT"*f3. fflSiJ«®2 4. n^>«^i2 5R 

z/«a««B 3 0.31 ©j^fiK (mMMom-^itm 5 m 
ju-*-ji/3 2, ssrtJcSA ofe*) rnmv 

[0 0 3 6] sfc. msd.&mr^'^a.x.-ii^cDmmi^ 

3 lie, *iti(Dmffi>''^^' — >*:rt-bTjl«bT««>^y 

=^$-ff -SdiJCfcO. |fFia=&^MttS3 0, 3 1©^® 

J^^lCctO, tfJfE7U'=^->-/JU7 5>y h'ir— ::^;i/4 OtC 
4ott^^fiHi^/'^i5'->W, ME#a®«®3 0. 3 HZ 

[0 0 3 7] 75:43. 2|s:%MTtt, n^:>m8l2 5 SrWT 
-SMTWWHEWf^- h*^*^ t'5^-r h 1 0 {C*5tt^ 
'^-Xv-M 4i:*f®-r'5^5iC. fliSiJ«a2 4CDffl 
<i:3^:>aS2 5 t(Dmt<0mmif^^t:^^tzh(O\Z'h 

icfJMitsiSrmt. «ffi®ffi3 o«s^rl^ffl'M««s^:/^ 
LT^^IIE^ag|J«@2 4pi±. ys— WJ«Sg2 6I1I±* 

1lS^&:^UTttffa3^>«fig2 5iWl±. 

ffi2 71^±^a^&<)J^ii^^ii--5J;5«^b/it)®»C®ffl 
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[0 0 3 8] se>tc. ttifE^i ©::^iRi^JE« 

?£#23 Cita p t b © ic t) jiffl -5 . 
[0 0 3 9] 

5^ X - iS' *3 -5 SiB®b«® z&i^EE;'! ^ fc^* JST -5 <k 

^i^T, tism^EEn->-h(Dmmzmfi^^nrzmmmm 
(Dn^'-ycomn^^. W(Ji-r^BE«->- 1 feist- 

[0 0 4 0] :i(D^^\zmf&t^Z.L\Z^K). ffittTi^ 

7!}im2(D::f3f^izrn. m^^ionmmmizid»^mm7^ 

^3.X-^'^#:tbTOP$:^I^I®mffiB®^*«>^2 

<. J.-pffi-^7)MCj$ttbfct>«iCT"€-6. ^-cOiiS*, JS 

m7ir^zxx.-i'^=¥^\d7-^-yu-h\z&mm^h 
[0 04 1] ^bT, mM2iznE.Mi<D^m\t. m^m 

ffiSCD 5 -6 con ^: >«M t ys. i A^'^tl S $r 

i!t-LTtfimm2<Dyjjpnzm-:>Tmis^^o\z/^^->M 

iz&m-r^^^iz. «^Olo;te^la{c3^SlcgSBbJt 

[0 0 4 2] bfc3&tt>T. ^^5-Wmffi*<fe*JliT 
flEm->- h Sr®® b^t i: ^OJPS ©^{k^ii^^c < -r * :i 



(7) 
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1 \zmmo^mtmci^m^m-r^. 

[0 0 4 3] S;^c. 11^:^3 lcffi^ro^0J«> «^:«2 
[03] f^-T-yp-ho^^^ma-rab-So 

[0 4] ^^}^y-^-r\y-h<Dm^mi&:kmnmx$> 

20 

[0 5] JE«7^5'3.X-5'®^^0^4^0T*^, 
[0 6] X;U-*:-;i/a5T'«)»fbfeJE«7i7g^3.X-5' 
coa5^^1£;>:#jer® 0 T -5 . 
[07] 01 ©VI I -VII «S^ffiJ£;*C»f®0Ti&«.. 
[0 8] Z?^^^^^:/;!/:?^-;/ h'5r-:/;Ui::^r b'T^-f- 



[09] tJ!5fe©EE«7i75^3.X-5'tC*5tt^®B"M@<h 

^ >«® i 5^5 -«S'J«® t<Dni$'-> (Dikm^^-t 
[010] 0 9lc*3lt*X-Xi^^11i£:;k:WfB0t?$) 
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